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(57) ABSTRACT 

An infrared thermometer has an elongate housing extending 
along an axis With an actuator at one housing end, the 
actuator being actuated by engagement along the axis. The 
housing further includes an opening at one end and a 
temperature sensor operatively associated With the opening. 
The temperature sensor can be advanced from a retracted 
position Within the housing to an extended position opera 
tively associated With the opening for sensing the tempera 
ture of an object. As the sensor moves between the retracted 
and the extended position, the sensor changes from a dor 
mant state to a sensing state. 
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Fig. 1 
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INFRARED THERMOMETER WITH AN AXIALLY 
ACTUATED TEMPERATURE SENSOR 

RELATED APPLICATIONS 

[0001] This application claims priority from US. Provi 
sional Patent Application Ser. No. 60/5 96,076, ?led Aug. 29, 
2005, entitled “Infrared Thermometer With Retractable Tem 
perature Sensor”, Which is hereby incorporated by reference. 

TECHNICAL FIELD 

[0002] The present invention is directed toWard thermom 
eters and more particularly toWard a thermometer With an 
axially actuated sensor, and further toWard an infrared 
thermometer With a retractable infrared sensor. 

BACKGROUND OF THE INVENTION 

[0003] A large number of infrared thermometers are 
knoWn in the art such as medical thermometers and ther 
mometers for use determining the temperature of foods and 
drinks, such as Wine. Representative infrared thermometers 
are described in GerlitZ, US. Patent Application Publication 
No. US 2003/0016728 A1; GerlitZ, US. Pat. No. 6,811,306; 
Fraden, US. Pat. No. 6,751,497; GerlitZ, US. Pat. No. 
6,435,711; Fukura, US. Pat. No. 6,336,742; Barthelemy, 
US. Pat. No. 5,991,652; SusZynski, US. Pat. No. 4,993, 
424; Wood, US. Pat. No. 4,895,164; Ko, US. Patent Appli 
cation Publication No. US 2004/0095985 A1; Jang, US. 
Patent Application Publication No. US 2003/0067958 A1; 
Pompei, US. Patent Application Publication No. US 2002/ 
0186745 Al, the disclosure of each of Which are incorpo 
rated in their entirety herein. 

[0004] One knoWn infrared thermometer intended for use 
With Wine consists of an elongate housing having an opening 
at a distal end With a temperature sensor operatively asso 
ciated With the opening Whereby the sensor can be used to 
sense the temperature of Wine or other objects. One problem 
With this con?guration is the infrared sensor is subject to 
contamination When not in use. One knoWn device provides 
a cover for the infrared sensor, but the cover must be 
manually removed from the elongate housing in order to 
expose the sensor, much like a cap must be removed from a 
pen. Known infrared Wine thermometers also typically 
require depressing of a button in order to actuate the infrared 
sensor. KnoWn devices require depressing the actuator but 
ton perpendicular to an axis of the housing, Which can be 
cumbersome to a user. 

[0005] The present invention is intended to overcome one 
or more of the problems discussed above. 

SUMMARY OF THE INVENTION 

[0006] A ?rst aspect of the present invention is an appa 
ratus for sensing temperature. The apparatus comprises an 
elongate housing extending along a housing axis betWeen 
proximal and distal housing ends. A temperature sensor is 
operatively associated With the housing. An actuator is 
coupled to the temperature sensor at the proximal end of the 
housing along the housing axis. The actuator is engaged by 
a user along the housing axis to actuate the temperature 
sensor. The temperature sensor may be an infrared sensor. 

The actuator may comprise a button, the button being 
depressed by action along the housing axis toWard the distal 
housing end. The infrared sensor may be located at the distal 
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end along the housing axis and reside Within the distal 
housing end. In such an embodiment, the actuator may be a 
button as described above With the button further being 
operatively associated With the infrared sensor to cause the 
infrared sensor to extend from the distal housing as the 
button is depressed. The apparatus may further comprise a 
display operatively associated With the housing proximate 
the proximal housing end. The display is situated on the 
housing to enable a user to grip the distal end of the housing 
With four ?ngers While not obstructing the display and While 
being able to actuate the actuator by movement of the user’s 
thumb along the housing axis toWard the distal housing end. 

[0007] Another aspect of the invention is an apparatus for 
sensing the temperature of an object. The apparatus includes 
a housing having an opening and a temperature sensor 
Within the housing, the temperature sensor being moveable 
betWeen a retracted position Within the housing and an 
extended position operatively associated With the opening to 
enable the temperature sensor to accurately sense the tem 
perature of an object outside the housing. A sWitch may be 
provided in operative association With the temperature sen 
sor for sWitching the temperature sensor betWeen a dormant 
state and a sensing state. An actuator may be provided in 
operative association With the sWitch for actuating the 
sWitch as the temperature sensor is moved betWeen the 
retracted and the extended positions to sWitch the tempera 
ture sensor to the sensing state. The housing may be elongate 
and extend along an axis. The opening may be provided at 
a distal end of the housing along the axis. In this embodi 
ment, a chassis is provided Within the housing moveable 
axially of the housing, the chassis having a proximal and a 
distal end. The sensor is attached to the distal end of the 
chassis proximate the opening and the proximal end of the 
chassis is con?gured to extend axially from the proximal end 
of the housing opposite the opening With the sensor in the 
retracted position. The proximal end of the chassis is 
advanced axially toWard the housing to move the sensor to 
the extended position. A spring biases the proximal end of 
the chassis to extend from the proximal end of the housing 
When the sensor in the retracted position. A sWitch may be 
provided in operative association With the temperature sen 
sor for sWitching the temperature sensor betWeen a dormant 
state and a sensing state. The apparatus may further include 
an actuator operatively associated With the sWitch for actu 
ating the sWitch as the temperature sensor is moved from the 
retracted to the extended position to sWitch the temperature 
sensor to the sensing state. 

[0008] A cover may be provided in operative association 
With the opening. The cover is moveable betWeen a covering 
position covering the opening and an open position not 
covering the opening. A link betWeen the chassis and the 
cover is con?gured to move the cover betWeen the covering 
position and the opening position as the proximal end of the 
chassis is axially advanced toWard the housing to move the 
sensor from the retracted position to the extended position. 

[0009] Yet another aspect of the present invention is a 
method of measuring the temperature of an object. The 
method includes providing a temperature sensor Within a 
housing, the sensor being moveable betWeen a retracted 
position relative to the housing and an extended position 
relative to the housing. In the retracted position, the tem 
perature sensor resides Within the housing. In the extended 
position, the sensor is positioned relative to the housing to 
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accurately sense the temperature of an object outside the 
housing. The temperature sensor has a dormant state and a 
sensing state. As the temperature sensor is moved from the 
retracted position to the extended position the temperature 
sensor is sWitched from the dormant state to the sensing 
state. An opening may be provided in the housing opera 
tively associated With the temperature sensor When the 
temperature sensor is in the extended position. A cover may 
be provided in operative association With the opening having 
a covering position covering the opening and an open 
position not covering the opening. The method further 
includes moving the cover betWeen the covering position 
and the opening position as the temperature sensor is moved 
from the retracted position to the extended position. 

[0010] The temperature sensor in accordance With the 
present invention provides an ergonomically ef?cient device 
for measuring the temperature of objects, and more particu 
larly, the temperature of Wine either in a bottle or in a glass. 
By providing a retractable sensor, the infrared thermometer 
of the present invention protects the sensor When it is not in 
use. In an embodiment combining extension of the sensor 
from the housing With actuation of the sensor, battery life 
can be extended. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a perspective vieW of an infrared ther 
mometer in accordance With the present invention; 

[0012] FIG. 2 is a perspective vieW of the infrared ther 
mometer of FIG. 1 With sections of the housing removed for 
clarity; 
[0013] FIG. 3 is a perspective vieW of a door of the 
infrared thermometer of FIG. 1; 

[0014] FIG. 4 is a cross-section vieW taken along line 4-4 
of FIG. 1; 

[0015] FIG. 5 is a schematic functional block diagram of 
the circuitry of the infrared thermometer of FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0016] A thermometer 10 in accordance With the present 
invention is shoWn in a perspective vieW in FIG. 1. In one 
embodiment, the thermometer 10 is a retractable sensor 
infrared thermometer 10 Which consists of an elongate 
housing 12 extending along an axis 14. The housing has an 
opening 16 at a distal end. As illustrated in FIG. 1, the 
opening 16 is covered by a cover comprising a top door 18 
and a bottom door 20. A transparent WindoW 22 is provided 
in the housing top covering an LCD display 24. An actuator 
button 26 extends axially from the proximal end of the 
housing and its operation Will be discussed in greater detail 
beloW. A clip 28 is operatively associated With the bottom of 
the housing to facilitate attaching the infrared thermometer 
10 to a shirt pocket or the like. 

[0017] FIG. 2 illustrates the retractable sensor infrared 
thermometer 10 of FIG. 1 With much of the housing 
removed for the sake of clarity. Remaining in FIG. 2 is the 
bottom door 20, the clip 28 and the WindoW 22. An elongate 
chassis 30 extends along the axis 14 Within the elongate 
housing 12. An infrared sensor 32 is attached the distal end 
34 of the elongate chassis 30. The proximal end of the 
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elongate chassis 30 at 36 de?nes the actuator button 26. The 
LCD display 24 is housed Within the chassis along With a 
battery and other electronics associated With the operation of 
the infrared thermometer 10. A cam actuator 38 is attached 
in a cantilevered fashion to the chassis overhanging an 
opening 40. The cam actuator 38 has an inclined cam surface 
42 and an inWardly radially extending lip 44 Which is 
operatively associated With a sWitch for the infrared ther 
mometer electronics Which resides in the elongate chassis 30 
directly beloW the inWardly extending lip 44. 

[0018] Also exposed in FIG. 2 is a spring 46 Which is 
operatively disposed betWeen the chassis and a spring stop 
48 extending from the housing 12 Which is best seen in FIG. 
4. Also exposed in FIG. 2 is a door spring 50 Which is 
received on opposing spring posts 52 on the bottom and top 
doors 18, 20. The spring post 52 is best vieWed in FIGS. 3 
and 4. 

[0019] Referring to FIG. 3, the top and bottom doors 18, 
20 are identical in con?guration as shoWn in FIG. 3. The 
doors 18, 20 de?ne a cover for the opening at the proximal 
end of the elongate housing. Each door consists of a body 54 
having a spring post 52 extending perpendicular to the 
length of the body at a proximal end. Ahinge 56 is integrally 
formed With the body 54 to alloW the doors 18, 20 to pivot 
thereabout from receptacles in the housing. At a distal end 
of the body 54 is a Wall 58 Which helps to close the opening 
16. Inclined surface 60 extends betWeen the Wall 58 and the 
elongate surface of the housing. Stops 62 extend radially 
from the door for engagement With the housing to prevent 
doors from ?opping open. 

[0020] Referring to FIG. 4, Which is a cross-section of the 
infrared thermometer 10, the elongate chassis 30 is illus 
trated Within the housing 12. The door spring 50 is illustrated 
in FIG. 4 received on the spring posts 52. As illustrated in 
FIG. 4, the door spring 50 biases the spring posts 52 aWay 
from each other rotating the top and bottom doors 18, 20 to 
a closed position about the hinges 56. The spring 40 biases 
the elongate chassis 30 to the right as illustrated in FIG. 4, 
to maintain the actuator button 26 at the proximal end of the 
elongate chassis 30 extending from the proximal end of the 
housing 12. 

[0021] As illustrated in FIG. 4, the temperature sensor 32 
is in a retracted position relative to the housing and residing 
Within the housing. The doors 18, 20 are closed to protect the 
temperature sensor 32. By depressing the actuator button 26 
so as to move the proximal end of the elongate chassis 30 
toWard the housing 12 along the axis 14, the infrared sensor 
32 contacts the inclined surfaces 60 of the top and bottom 
doors to bias the doors open against the action of the spring 
50 and move the infrared sensor 32 to an extended position 
relative to the housing 12 and relative to the opening 16 to 
position the infrared sensor 32 relative to the housing 12 to 
alloW the sensor to accurately sense the temperature of an 
object outside the housing. 

[0022] With the temperature sensor in the retracted posi 
tion Within the housing, the infrared sensor 32 is in a 
dormant state Where it is not energiZed to sense tempera 
tures. Again, as the chassis 30 is moved to the left relative 
to the housing 12, as illustrated in FIG. 4, the inclined cam 
surface 42 of the cam actuator 38 engages an inclined 
actuator surface 64 extending radially inWard from the 
housing 12. This in turn presses the cam actuator 38 so that 
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the inward extending lip 44 contacts and depresses button 66 
operatively associated With the sWitch 68 of the thermometer 
electronics Which in turn sWitches the temperature sensor 
from a dormant state to a sensing state, allowing it to sense 
temperature as the sensor assumes the extended position. As 
force on the actuator button 26 is released, the spring 40 
biases the elongate chassis 30 to the right relative to the 
housing 12, alloWing the door spring 50 to close the doors 
18, 20 as the temperature sensor returns to its retracted 
position and the temperature sensor returns to its dormant 
state as the cam actuator 38 rebounds to the position 
illustrated in FIG. 4. 

[0023] Referring further to FIG. 4, the WindoW 22 extends 
axially along the housing a suf?cient distance so that the 
LCD display 24 can be vieWed beneath the WindoW as the 
actuator button 26 is depressed. 

[0024] Referring to FIG. 2, the clip 28 includes an access 
hole 70 Which is aligned With a housing ori?ce 72 Which in 
turn is aligned With a Fahrenheit/Celsius button 74 opera 
tively associated With the processor 82 to alloW the proces 
sor to sWitch the display from Fahrenheit to Celsius at the 
behest of an operator. 

[0025] The electronics of the retractable sensor infrared 
thermometer 10 are illustrated schematically in FIG. 5. A 
poWer supply 80, Which in the present embodiment is a 
battery, is in electrical communication With the sWitch 68 
Which in turn is in electrical communication With a proces 
sor 82. The processor 82 is in electrical communication With 
the infrared sensor 32 and the LCD display 24. The button 
74, as described above, can be depressed to sWitch the 
processor betWeen a Fahrenheit mode and a Celsius mode 
Which displays a detected temperature in the display 24 as 
either Fahrenheit or Celsius. The sWitch 68 is operatively 
associated With the button 66 Which actuates the sWitch 68 
When the button 66 is depressed in the manner described 
above to energiZe the processor, display and sensor, thus 
putting the sensor in a sensing state. 

[0026] While the invention has been particularly shoWn 
and described With reference to a number of embodiments, 
it Would be understood by those skilled in the art that 
changes in the form and details may be made to the various 
embodiments disclosed herein Without departing from the 
spirit and scope of the invention and that the various 
embodiments disclosed herein are not intended to act as 
limitations on the scope of the claims. What is claimed is: 

1. An apparatus for sensing temperature, the apparatus 
comprising: 

an elongate housing extending along a housing axis 
betWeen proximal and distal housing ends; 

a temperature sensor operatively associated With the hous 
ing; and 

an actuator coupled to the thermometer sensor on an 

exterior of the housing along the housing axis, the 
actuator being engaged by a user by user movement 
along the housing axis to actuate the temperature 
sensor. 

2. The apparatus of claim 1 Wherein the actuator is at the 
proximal end of the housing along the housing axis. 

3. The apparatus of claim 1 Wherein the temperature 
sensor is an infrared sensor. 
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4. The apparatus of claim 2 Wherein the actuator com 
prises a button, the button being depressed by action along 
the housing axis toWard the distal housing end. 

5. The apparatus of claim 3 further comprising the infra 
red sensor being at the distal housing end along the housing 
axis. 

6. The apparatus of claim 1 further comprising: 

a display operatively associated With the housing proxi 
mate the proximal housing end, the display being 
situated on the housing to enable a user to grip the distal 
end of the housing With four ?ngers While not obstruct 
ing the display and While being able to actuate the 
actuator by movement of the user’s thumb along the 
housing axis toWard the distal housing end. 

7. The apparatus of claim 3 further comprising the infra 
red sensor being at the distal housing end and residing Within 
the distal housing end. 

8. The apparatus of claim 7 Wherein the actuator com 
prises a button, the button being depressed by action along 
the housing axis toWard the distal housing and the button 
being operatively associated With the infrared sensor to 
cause the infrared sensor to extend from the distal housing 
end as the button is depressed. 

9. The apparatus of claim 1 further comprising a cover 
attached to the housing movable betWeen a ?rst position 
covering the temperature sensor and a second position 
exposing the temperature sensor, the cover being operatively 
associated With the actuator to move betWeen the ?rst and 
second positions by the actuator being engaged by user 
movement along the housing axis to actuate the temperature 
sensor. 

10. The apparatus of claim 4 further comprising a cover 
attached to the housing movable betWeen a ?rst position 
covering the temperature sensor and a second position 
exposing the temperature sensor, the cover being operatively 
associated With the actuator to move betWeen the ?rst and 
second positions by the button being depressed. 

11. An apparatus for sensing temperature comprising: 

a housing; 

a temperature sensor operatively associated With the hous 
ing; and 

a cover attached to the housing movable betWeen a ?rst 
position covering the temperature sensor and a second 
position exposing the temperature sensor. 

12. An apparatus for sensing the temperature of an object 
comprising: 

a housing having an opening; and 

a temperature sensor Within the housing, the temperature 
sensor being movable betWeen a retracted position 
Within the housing and an extended position opera 
tively associated With the opening to enable the tem 
perature sensor to accurately sense the temperature of 
an object outside the housing. 

13. The apparatus of claim 12 further comprising a sWitch 
operatively associated With the temperature sensor for 
sWitching the temperature sensor betWeen a dormant state 
and a sensing state, the apparatus further including means 
operatively associated With the sWitch for actuating the 
sWitch as the temperature sensor is moved betWeen the 
retracted and the extended positions to sWitch the tempera 
ture sensor to the sensing state. 
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14. The apparatus of claim 12 wherein the housing is 
elongate and extends along an axis With the opening being 
at a distal end of the housing along the axis, the apparatus 
further comprising: 

a chassis Within the housing movable axially of the 
housing having a proximal and a distal end, the sensor 
being attached to the distal end of the chassis proximate 
the opening and the proximal end of the chassis being 
con?gured to extend axially from a proximal end of the 
housing opposite the opening With the sensor in the 
retracted position, the distal end of the chassis being 
advanced axially toWard the housing to move the 
sensor to the extended position; and 

means operatively associated With the housing and the 
chassis biasing the chassis With the proximal end of the 
chassis extending from the proximal end of the housing 
and the sensor in the retracted position. 

15. The apparatus of claim 14 further comprising a sWitch 
operatively associated With the temperature sensor for 
sWitching the temperature sensor betWeen a dormant state 
and a sensing state, the apparatus further including means 
operatively associated With the sWitch for actuating the 
sWitch as the temperature sensor is moved from the retracted 
to the extended position to sWitch the temperature sensor to 
the sensing state. 

16. The apparatus of claim 14 further comprising: 

a cover operatively associated With the opening, the cover 
being movable betWeen a covering position covering 
the opening and an open position not covering the 
opening; and 

a link betWeen the chassis and cover con?gured to move 
the cover betWeen the covering position and the open 
position as the proximal end of the chassis is axially 
advanced toWard the housing to move the sensor from 
the retracted position to the extended position. 

17. A method of measuring the temperature of an object, 
the method comprising: 

a. providing a temperature sensor Within a housing, the 
sensor being movable betWeen a retracted position 
relative to the housing and an extended position relative 
to the housing, the temperature sensor, in the retracted 
position, residing in the housing and in the extended 
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position being positioned relative to the housing to 
accurately sense the temperature of an object outside 
the housing, the temperature sensor further having 
dormant state and a sensing state; 

b. moving the temperature sensor from the retracted 
position to the extended position; and 

c. sWitching the temperature sensor from the dormant 
state to the sensing state during step b. 

18. The method of claim 17 further comprising: 

d. folloWing step c., moving the temperature sensor from 
the extended position to the retracted position; and 

e. sWitching the temperature sensor from the sensing state 
to the dormant state during step d. 

19. The method of claim 17 further comprising providing 
an opening in the housing aligned With the temperature 
sensor Whereby as the temperature sensor moves from the 
retracted position to the extended position the temperature 
sensor is operatively associated With the opening. 

20. The method of claim 19 further comprising providing 
a cover operatively associated With the opening and having 
a covering position covering the opening and an open 
position not covering the opening, the method further com 
prising moving the cover betWeen the covering position and 
the open position as the temperature sensor is moved from 
the retracted position to the extended position. 

21. The method of claim 17 Wherein the housing is 
elongate and extends along an axis and step b. is performed 
by moving the temperature sensor along the axis relative to 
the housing. 

22. The method of claim 21 further comprising providing 
a chassis Within the housing With the temperature sensor 
attached to a distal end of the chassis and a proximal end of 
the chassis extending axially outside the housing, step b. 
being performed by axially advancing the proximal end of 
the chassis toWard the housing. 

23. The method of claim 22 further comprising biasing the 
chassis With the proximal end of the chassis extending 
axially outside the housing. 

24. The method of claim 17 Wherein the temperature 
sensor is an infrared sensor. 


